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KOOTENATI RIVER WHITE STURGEON

INVESTIGATIONS AND EXPERIMENTAL CULTURE

Evidence of recruitment of

juvenile sturgeon in the
Kootenai River is virtually
nonexistent. A sample of 374
fish collected from 1989
through 1991 included only
seven sturgeon that were
younger than the 1972 vyear
class, when Libby Dam began
operating.

A 16-inch shift toward larger
fish was observed in samples
collected over the past 10
years. A comparison of
population estimates made in
1982 and 1990 show a decline in
number of fish from 1,194 to
880. Virtually the entire
population is comprised of
reproductively mature and
maturing sturgeon.

Estimate of annual mortality is
0.03 to 0.06 for this
population of adult fish.
Approximately 7% of the female
sturgeon in the Xootenai are
reproductive each year; 30% of
the males are reproductive each
year. With a 1:1 sex ratio,
this means 22 to 42 females may
attempt to spawn each year; and
96 to 182 males may attempt to
spawn. With zero recruitment
of juveniles into the
population, the number of
Kootenai River white sturgeon
may decline to less than 100

Senior Fishery Research B

Kimberly A. Apperson
[ologist

individuals within 30 years.
A manipulation in the regulated
discharge through Libby Dam
toward more natural spring
flows may enhance sturgeon
reproduction in the Kootenai.

In both 1990 and 1991,
unusually high water vyears,
movements of reproductively
mature sturgeon were observed
by telemetry. Increases 1in
discharge to the lower river
were associated with wupriver
migration and congregations of
several fish in higher velocity
areas. In early July, 1991 a
dozen fertilized sturgeon eggs
were recovered from artificial
substrate at Bonners Ferry.

Successful culture of Kootenai
white sturgeon has shown that,
although several contaminants
are found in eggs, this
population is viable and
capable of recovery. The
Kootenai sturgeon hatchery is
capable of limited production
of sturgeon and will serve the
purpose of maintaining
management options by providing
some year classes of sturgeon
until natural recruitment is
resumed. We will also be able
to attain some understanding of
the habitat needs and
preferences of juvenile
sturgeon.



Suppl enent ati on of sturgeon
fromthe Kootenai Hatchery wll
not substitute for natura
recovery of t he wild
popul ati on. Eggs fromonly one
or two wild femal es can be

practically taken each year;
and fertilized with mlt from
up to three males. A culture

operation with this small of a
sunnlv of hrood stock simlv

cannot maintain the genetic
integrity of this population.
The Koot enai population is
genetically di stingui shabl e
from| ower basin stocks, and
di spl ays a reduced pol ynor phi sm
and heterozygosity in several
enzyne systens.

Funding Source: Bonneville
Poiner Administration
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KOKANEE STOCK STATUS AND
CONTRIBUTION OF CABINET

GORGE HATCHERY, LAKE PEND OREILLE,
IDAHO: 36819, BPA Project 85-339

Vaughn L. Paragamian
h .

Anglers fished over 460,000
hours during 1991 and caught
about 227,000 kokanee, 2,157
Gerrard Rainbow trout, 1,723
bull trout, and 766 cutthroat
trout. This harvest of kokanee
is only 33% of the goal but

substantially improved from
1985. The harvest of large
rainbows was the best in 15
years.

This improvement in Kokanee
fishing is the result of
initial increasing success,
Kokanee abundance to 10.2
million fish in 1988. However,
a continuous decline since then
has resulted in 47% fewer
Kokanee in 1991 (5.4 million
fish). This decrease was
attributed to poor recruitment
of wild fish, poor egg take at
Sullivan Springs, and the
failure of adults to return to
the Cabinet Gorge Fish
Hatchery. The result has been

lower numbers of hatchery fish
to stock, only 5.1 million in
1991 compared to over 13.0
million in 1988.

Kokanee fry released from
Cabinet Gorge Hatchery during
1991 comprised 59% of the total
number of fry in Lake Pend
Oreille, while wild fish
contributed only 41%, a lower
proportion than previous years
(Figure 1). But hatchery fry
abundance in 1991 was lower
than the previous two years
because only 5.1 million fry
were released compared to an
average of 8.0 million.
Hatchery fry survival of 21% in
1991 is similar to 1990 and
1989, but all years were lower
than 1988. The goal is to
achieve 30% survival and was
nearly reached in 1988 (29%).

Funding Source: BPA, Washington
Power, Wallop Breaux
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Total abundance of wild and hatchery-reared kokanee fry
in Lake Pend Oreille, Idaho, during late summer 1978
through 1991. Hatchery contribution in 1985 was not
estimated.



KOKANEE MONITORING

The goal of the project has
been to develop the technology,

equipment, and methods to
support a long-term monitoring
and adaptive management program
for lake and reservoir
populations of kokanee.

In 1991, we completed
development of a new portable
trawl boat. We used the new
boat to make population
estimates on eight 1lakes or
reservoirs in Southern Idaho.
Four estimates were for the
first-time, on waters that
could not be accessed with the

larger trawl boats (Alturas,
Redfish, Deadwood, and Lucky
Peak). At least four more
lakes can be added to the
monitoring program in the
future.

Data from the sampling were
used to refine existing models
of kokanee growth and carrying
capacity. Those models allow
fishery managers to predict the
relative change in fish size,

and potential yield with
manipulations of the
population. The data also
provide regional fishery
managers with some perspective
on the status of their

populations and fisheries and

identified populations that may
be at risk.

We are also working on
guidelines for a consistent
long-term monitoring program.
The guidelines will provide
detailed methods for data
collection and a standard
format for reporting.

We will also provide the
background for interpretation
and application of results.
The intent is to develop a
consistent and coordinated
monitoring program that can be
turned over to the regions and
maintained with a limited cost
in time, or money. A
consistent monitoring program
maintained among a large number
of fisheries will provide the
most powerful information for
research and solid base for
adaptive management.

Our methods and data base have
proven extremely wuseful in
current kokanee management.
The British Columbia Fishery
branch has begun collecting
comparable data to help guide
their own programs.

IDFG

Funding Source: with

Wallop Beaux



KOKANEE GROWTH
IN IDAHO LAKES
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Lake trout, chinook sal non,
rai nbow trout, and Atlantic
salnron have been frequently
stocked in kokanee |akes to
support or devel op trophy
fisheries. The appropriate
stocking rates and associ ated
risks with predator managenent
in kokanee |akes are poorly
understood. W wused existing
information on life history

characteristics, popul ati on
d¥nanjcsh and f eedi ng
efficiencies to estimate vyields

and consunption of kokanee by
i ntroduced popul ations of [ ake
trout and chinook sal non using
kokanee bi omass and | ake
productivity | akes was
esti mat ed. These results
denonstrate the costs (I ost
kokanee production), benefits
(predat or nunbers), and risks
(possibility of kokanee
popul ation col | apse), of
pr edat or managenent .

Cur findi ngs i ncl ude t he
fol |l om ng:

1. Kokanee  production and
predator yields range about 10
fold for [Idaho | akes. Lake

productivity has a maj or
I nfl uence on the quality of a
fishery and shoul d be
consi dered before introducing
predators. Because a 10 pound
redator in the creel requires
rom 50 to 200 pounds of
kokanee to produce, predators

KOKANEE MODELS PROJECT

Deborah Myers
hnici

are not well suited to
unproductive | akes.

2. Lake t rout provi de a
better benefit to cost than
chinook salmbn in | akes where
other fish besides kokanee are
avai |l abl e as prey.

3. Lake trout are nore likely
to collapse kokanee popul ation
t han chi nook sal non I n
unproductive |lakes or in |akes
wher e kokanee nunmber s are
vari abl e.

4, Atl antic sal non and
rai nbow trout should provide
benefits simlar to | ake trout,
but represent |ess risk.

5. Appropriate stocking rates
for nost predators are from
less than 2 to about 17
fingerling per acre of |ake
surface area. Historic stocking
rates have been nuch higher in
| daho | akes and may explain the
poor results of pr edat or
I ntroduction and | oss of
Kokanee fishery (i.e. Anderson
Ranch Reservoir).

These results can be used to
predi ct appropriate stocking
rates where predators are used
and if they should be used.

Fundi ng Sour ce: IDFG with
Wl | op Breaux
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In 1987, the Bonneville Power
Adm ni stration funded two 4-
year research projects on
Dwor shak Reservoir. The
pur pose was to  develop
recommendations for inproving
the sport fishery and to
evaluate the effect of dam
operation on reservoir
productivity. The program was
a cooperative effort between
the Idaho Department of Fish
and Gane and the Nez Perce
Tribe. The Tribe exam ned
smal | mout h bass and the trout
flsheny. The Depart nent
checked the kokanee fishery and
ability of the reservoir to
produce fish.

The Depart ment I ntroduced
kokanee into Dworshak in 1972.
They are now sel f-supporting,
spawning in tributaries, and
supﬁprt about 90% of the
fishing pressure on t he
reservoir. The kokanee fishery
declined during our study from
a harvest of 206,000 kokanee
and a catch rate of 1.5
fish/hour in 1988 to 95,000
kokanee at a catch rate of 0.8
fish/hour in 1990. Limted
studies in 1991 indicated a
further decline in catch rates
to 0.5 fish/hour. Changes in
the kokanee fishery reflected
popul ation changes in the
reservoir. Md-water trawling

DWORSHAK DAM IMPACT ASSESSMENT
AND FISHERY INVESTIGATION

Steve Elam, Senior
ery Technician

in 1989 indicated the reservoir

cont ai ned 13 kokanee of
harvest abl e size per acre, but
that dropped to 2 kokanee per
acre in 1991.

Angl er sati sfaction al so
decl i ned throughout the study
from 37% rating the fishery as
poor in 1988, to 55% giving it
a poor rating in 1990. Nearly
all anglers cited |ow nunbers
of fish caught as the reason

for the rating. Managenent
goals of nore nunerous but
slightly smaller kokanee, m ght
maxi m ze angl er satisfaction.

Dwor shak kokanee have
exceedi ngly |ow annual survival
rates; nmuch |lower than any
kokanee popul ations. Over 80%
of yearling kokanee died before
recruiting to the fishery the
followng year. Losses  of
83,000 to 235,000 kokanee
annual ly through Dworshak Dam
appeared responsible for the
high nortality rates and the
observed decl i nes in t he
kokanee fishery. The resulting
|l ow densities reduced catch
rates from1.5 to 0.5 fish/hour
and |ikely reduced fishing
effort by 66% Number  of
kokanee in tributary spawner
counts (and in the reservoir)
have declined with increased
di scharge through Dwor shak Dam

12



(Figure 5). The greater the rat es. Kokanee averaged 11

amount of discharge through the I nches by July of their third
dam for a given year the | ower summer in the reservoir. This
the next years spawner count. conpared to 7.5 inches in Coeur

Mostly two-year old kokanee are d Alene Lake, and 8.3 inches in
| ost ~ through the dam thus Lake Pend Oreille. Kokanee in
expl aining the one-year |ag these other |akes lived to be
time fromdi scharge to spawner one to three years ol der than
counts. In years o | ow Dwor shak Reservoir kokanee were
kokanee | osses through Dworshak ultimately simlar in | ength.
Dam this kokanee fishery is

rated as one of the State's Fundi ng Sour ce: Bonnevi |l | e
best . Power mni stration

Low kokanee density has,
however, triggered good grow h

Spawner count one year later (x1000)

30
25
20
15
10 -

5_.

0 T T T —
2 3 4 5 6

Mean annual discharge (x1000 c.f.s.)

Figure 5. Reduction of Kokanee spawners in relation to increased
discharge from Dworshak Dam.
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HATCHERY TROUT EVALUATIONS

The major 1991 hatchery trout
research obj ecti ve was to
devel op stocking relationships
for rainbow trout and eval uate
ways for increasing return of
stocked fish to the angler.

To test nethods for increasing
returns and maintaining catch
rates, we tested harvest of

| arge and small stocked rai nbow

trout in Rock Creek south of
Twin Falls. Fish 11-16 inches
in length were creeled twi ce as
often as 6-11 inch hatchery
rainbow. Up to 80% of the
| arge rai nbow were harvested.
Each large trout cost $1.66 in
the creel conpared to $.54 for
smal | trout.

However , | ar ge t rout are
cheaper per pound ($1.50)

14

Gregg Mauser

conpar ed to smal | t rout
($2.55). Hatchery rai nbow nade
up 88% of the harvest of 3,717
trout from the upper 15 mles

of Rock Cr eek. Fi sher nen
harvested 50% of the hatchery
rai nbow stocked and vol unt eered
|l ots of conplinents of the
| ar ger trout.

Rel ati onshi ps from creel census
data for 1daho streans show
rai nbow trout should be stocked
at rates wunder two fish per
angler hour in waters nanaged
for put - and-t ake fishing
(Figure 6). To achieve the

goal of 30-40% return to the

creel. This wll result in
| ower catch rates.
Fundi ng Source: | DFG with

Wal | op Breaux



Harvest Rate (Fish/Hour), Return to Creel
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Figure 6.

Fish Stocked per Angler Hour

Relationship between angler success rate, proportion of
stocked fish harvested, and stocking per angler hour
for rainbow trout in put-and-take fisheries in Idaho.
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WILD TROUT RESEARCH

The nmaj or objective of
trout research this year
sunmmari ze existing creel

data to provide
Perspective on our

the wild
was to
census
better
wild trout

i sheries. Areal estimtes of

effort (hours/acre)
t han |1 near use

(hours/m | e) because

provide the anmount

pressure an individual

likely to receive.

Past decade, esti mat es

are better
esti mat es
t hey
shi ng
is
t he
of

ishing effort on Idaho rai nbow
trout streans ranged from 36 to

2,743 hours/acre of
wat er on the Lochsa Ri ver

fi shabl e

Silver Cr eek, respectively

(Figure 1). The annuall eve

of

use for Silver Creek was five

times greater than
t he Cl ear wat er

fishery below Orofino.
of fishing on 1daho

regulation waters

bel ow | evel s reported

states.

A second objective on the
statewi de evaluation of
electrofishing

denonstr at ed size

river popul ati on

st udi es.

for
st eel head
Level s

in other

dat a

' sel ecti on
comonly occurs in our

Large fish (12-16 inches) were
three times nore likely to be

sanpled as smaller fish (5-12
i nches). Failure to correct
data for this selection results

16

in serious underestimates of
fish nunbers and can lead to
optim stic conclusions about
the status of the popul ation.

A third objective was to
estimate bait-hooking nortality
for wild rainbow trout in an
| daho stream and to confirm
findings from past hatchery
st udi es suggesti ng maj or
benefits fromcutting the line
on deep-hooked fish. Bait
hooki ng nortality for 281 wld
trout was 16% "The incidence
of deep-hooking was related to
habitat type where the fish was
caught . tting the line on
deep- hooked fish increased
survival of deep-hooked fish b
nearly 60% and two thirds o
survivors shed hooks within 4-5
weeks. Results suggest that
rates of release nortalit
reported for bait-caught fis
I n hatchery studies ﬁtyplcally
30-50% may not always be
applicable” to wld “trout
fisheries.

A fourth objective was to
summari ze existing bull trout
information for a variety of
| daho waters to assess the
status of this species. Bul

trout nunbers in 43 anadronous
wat ers noni tored continuously
since 1985 have declined 3-fold
since then. However, the



nunber of fish spawning in Fundi ng Sour ce: | DFG with
Rapid R ver during 1991 was Wal | op Breaux

anong the highest recor ded

since 1972. Statew de status of

t he speci es remai ns unknown.

STREAM
N.Fk. Payette River >

S.Fk. Payette River - * . .
+ X General Regs

S.Fk. Boise -Abv Dam - x & Special Regs
M.Fk. Boise River - " . .
Warm River - <
Spokane River - x .
Henry's Fk. Snake - »
Clearwater River - % :
Portneuf River - 3
S.Fk. Boise River - . a
Silver Creek - -
Henry's Fk River : a.
Big Wood River - A
Big Wood River - .
Boise River - =

Birch Creek - . : : . .

Silver Creek 1 ] —TI | ! i
(o] 500 1000 1500 2000 2500 3000

Effort (Hours/Acre/Year)

Figure 7. Estimated annual angler effort (hours/acre/year) for
wild rainbow trout fisheries in Idaho.
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FORAGE FISH RESEARCH PROJECT

We continued statew de work on
| argemout h bass fisheries wth
1991 objectives to describe the
range of | ar genout h bass
densities and to assess the
effects of mnimum | ength
limts on |argenouth abundance,

growth and average size. W
made population estimates on
eight waters, and included
previ ous estimates from anot her

eight. Idaho |argenouth bass
densities ranged from about 2
to 130 fish/acre. Mst (75% of

our populations were below 40
fish per acre. Bionmass ranged
from 2 to 100 pounds per acre,

with nost (60% below 10

pounds per acre. Lar genout h
densities in Ildaho are |ower
than in reservoirs and ponds in
other states, and densities in
the lateral |akes are anong the
| owest reported in the country.
Bass density had no influence
on growt h, suggesting that nost
popul ations are below carrying

capacity, probabl y due to
irregular reproductive success.
M nimum |ength limts have

i ncreased average size but not
nunbers of |argenouth bass in
Thonpson Lake, and there was no
evi dence of popul ation buil dups

and stunting due to mninmm
length limts. Mnimm I|ength
limts should continue to be
t he primary regul ation to

i nprove average size in |daho
| ar genout h bass  popul ati ons.
| rregul ar reproduction may nake

18

Jeff Dillon, Senior
Fishery Research Biologist

it difficult to pr ovi de
consi stency in our bass
fisheries.

The statew de
smal | nouth  bass
objectives were to

i nventory of
opul ations
escri be the

range of smallnmuth growmh in
| daho, and t he factors
affecting gromth. W collected
data on twelve waters in 1991.

Smal | nout h bass generally took
four to five years to reach 12
i nches and seven to ei%Pt years
to reach 16 inches. The range
of growth was much snaller than
that observed for |argenouth
bass in ldaho. Gowth in nost
| daho popul ations is near the
predi cted maxi num given the
tenperatures of our waters, but
fora?e may be limting in sone
popul ati ons such as Dworshak.
Most of the difference in
growt h anong popul ations is due
to di fferences in wat er
temperature cycles such as

Ander son Ranch. For age
i ntroductions would not Dbe
expected to benefit t hese

popul ati ons.

Funding: IDFG with Wallop-Breaux



Smallmouth Bass Growth in Ildaho

Temperature-adjusted Length (inches)

=0
Potonthl Growth
25 — +Andonon Ranch Res.
%Dwouhak Res.
20—
16 [
10}
5 —
o 1 ] 1 1 1 1
o 1 2 a = = 7 =
Age
Figure 8. After taking temperature into account, smallmouth bass
growth in most Idaho populations approaches the maximum
for the species (as in Anderson Ranch above). A few

populations, including in Dworshak, showed signs of
forage limitations.

idaho Largemouth Bass Densities
and Comparisons to Other States

Leargemouth baeee estanding Srtoock (1Tib/acore)

120

ildaho Waters

Other States

Figure 9. Largemouth Bass densities in most Idaho populations are
low compared to reservoirs and ponds in other states.
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SOUTH FORK SNAKE RIVER
WINTER HABITAT STUDY

33

Senior Fishery Research Biologist

Since the wnter of 1986-87

drought has plagued the South
Fork drai nage, winter flows
have been unusually Ilow, and

trout recruitnent has nearl

coll apsed. Flows in the Sout

Fork are regulated at Palisades
Dam primarily for irrigation
needs. In order to fill the
reservoir during the drought,
mnimum W nter flows ave
ranged from 750 to 1200 cfs.

But juvenile trout have also
decreased 70 to 90% conpared to
pre-drought esti mat es.
Al t hough t hese reductions
appear to be flowrelated,
collapse of the trophy trout
fishery in the South Fork has
not yet materialized.

The goals and objectives of the
South Fork Snake Ri ver research
are to determne the wnter
habitat needs of juvenile fish
and relate these needs to fl ows
rel eased at the dam These
results Wil be used to
det erm ne an instream fl ow
during winter. The study has
been conpleted, and the Final
Report w Il be published by
sumer, 1992.

W nt er habi t ats used by
juvenile cutthroat trout and

rown trout below the danmr
showed subyearling trout were
nost abundant in side channels
and were closely associ ated

20

william C.ASchrader

with cover. They also used
shal l ow, slow water. Witefish
differed from trout by being

| ess dependent on cover. Few
fish were observed during the

dag, i ndi cating they used
substrate at that tine.

Fl ow habi t at rel ati onshi ps
showed that habitat decreases
with discharge during the
wi nter, but not at a constant
rate (Figure 10). The greatest
rate of decrease for each
speci es occurred between 1,540
and 1,240 cfs. There was not a
great reduction of  habitat
between 1,240 and 830 cfs. O
t he habi t at avail abl e to
subyearling cutthroat trout at
3,370 cfs, one-third was | ost
as flows were reduced to 1,540
cfs and over half was | ost at

1,240 <cfs. For brown trout,
about half was lost at 1,540
cfs and two-thirds at 1, 240

cfs. And f or mount ai n
whitefish, over half was | ost
at 1,540 cfs and three-fourths
at 1,240 cfs. Al t hough not
directly conpar abl e, t hese
results concur with aerial
photo work done in 1988; their
results showed that nore than
hal f of wupriver side channel
areas were |ost when flows were
reduced from2,200 to 750 cfs.

u. S.

Fundi ng: Bur eau of

Recl amati on



Available Habitat (sq ft)
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Cutthroat
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Figure 10. Relationships of available habitat with discharge in
the South Fork Snake river during winter. Differences
between species are due to different habitat
requirements.
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HATCHERY EVALUATIONS STUDY - IDAHO

David A. Cannamela
Senior Fishery Research Biologist

The purpose of this research is
to evaluate hatchery rearing
and release strategies to
i nprove adult returns  of
anadronous fish to ldaho in
line with the agency goals.
Two interrelated objectives are

key to the project: 1)
docunentation of existing
k n owl e d g e and 2)

experinentation based on this
knowl ed%e to eval uate changes
to hatchery operations.

Adul t Returns

In 1991, an estimated 3,810
summer chi nook, 6,620 spring
chinook and 56,960 sumrer
steel head adults crossed Lower
Qanite Dam down substantially
fromthe 1990 counts of 5, 220,

17,600, and 131, 240,
respectively. Overall, returns
of adult chinook salnon to

| daho racks in 1991 were down
about 70% from 1990 esti nates.
Only the South Fork Sal non

Ri ver trap (Mcall Fish
Hat chery) intercepted nore fish

in 1991 than in 1990 (Figure
11). Steel head returns to
|daho's racks were down 75%

fromthe 1989-1990 returns.

Swlt-to-adult return rates for
chinook released as snolts in
1988 ranged from 0.037% for
Sawt ooth Fi sh Hatchery spring
chinook to 0.10% for MCall
Fi sh Hat chery summer chinook to
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0.19% f or Dwor shak Nati onal
Fi sh Hatchery spring chi nook.

The estimated return rate for
steel head rel eased as snolts in
1987 at the Sawtooth weir was
0. 32%

Post - Rel ease Survi val

PIT tag detection rates to
Lower GQanite Dam were variable
for |ldaho hatchery chinook
salmon juveniles “in 1991.
Approxi mately 35% of MCall
Fish Hatchery summer chinook
juveniles were detected at
Lower Ganite Dam in 1991
wher eas about 7% of Saw ooth

spring chinook juveniles were

detected. Cearwater satellite
spring chinook released as
presnolts were detected at

rates from 3-8%

St eel head detections were quite

hi gh, between 60-80% for snolts
rel eased from Hagerman Fish
Hatchery and Magic Valley

St eel head Hat chery.
Separation of Hatchery and WIld

Chi nook

Project personnel nounted and
pressed 771 adult chinook
salnon scales in 1991 for Scale
Pattern Anal ysis work. Wor k
ai ned at di stinguishin
hatchery from wld/natura
adults 1s based on scale



i i first full conpl ement of
patterns and indicates that
adult chinook trapped at the results by 1993.

South Fork Salnon River weir

can be classified wth Efifects of Marki 89\/Thandl i ng
accept abl e accuracy. associated wth the pr ogr am
Sawt oot h- on survival of summer chinook
trapped chinook, however, sal ron: MCal | Fish Hatchery.
cannot be separated, based on Fish from brood years 1988-90
scal e patterns. Thi s will be tested with adult
i nformation shows the need for returns beconming conplete in

mar ki ng hatchery fish to allow 1993- 1995.
separation at the hatchery.
Effects of reduced Rearing

Sxperi mentat i on Undervay DEnSLA 20 oY B, of P

Hat chery. Brood year 1989-91

1% Effects of size at release  fish will be tested with adult
of steel head juveniles on adult returns beconming conplete in
return rates; age-at-return; 1994- 96.
Ia_llgllult returl\rl;t_ sexI ratllz_osr:]

er man i ona i's : :
Hat chery. Experi ment ati on Fundi ng Source: USFW5 - Lower

began in 1989 and we expect our Snake R ver Conpensation Pl an

LSRCP CHINOOK RETURNS

Thousands

Goal 1981 1983 1985 1987 1989 1991

Figure 11. Adult chinook salmon returns from Idaho LSRCP releases
in relation to program goals.
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LAKE AND RESERVOIR PRODUCTIVITY

The goals of the [|ake and
reservoir evaluation project
are to provide a |imol ogical

dat abase for use in prediction

of fish yi el ds, and to
establ i sh protocol s for
continuing |imol ogical dat a

col | ection on a state-w de
basis. These data will be used
to determne the potential of
each lake and reservoir in
terms of fish yield and wll
provi de manager s W th an
Initial baseline for eval uation

of managenent deci sions.

habi tat vari abl es
(such as t enper at ure and
di ssol ved oxygen) will be
noni tored throughout the summer
and fall in selected reservoirs
(Figure 12).

Addi tionally,

The Lake and Reservoir sanpling
program has provided specific
techni cal support to Region 2
regardin? their concerns about
destratitication of Lake Wha;
to Region 3 concerning their
efforts directed at aerating
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Robert Dillinger, Senior
Fi search Biologist
T 2 s

Lake Lowell;
regar di ng
destratification.

and to all regions
| ake aeration and

This technical support includes
an evaluation of the proposed
nmet hodol ogy for Lake Wha; a
collection of Iliterature for

Region 3; and a literature
review concerning all aspects
of | ake aeration and
destratification distributed to
al | Regi onal Managers. I'n
addi ti on, we are currently
calculating potenti al yi el ds
for about 80 Idaho |akes and
reservoirs using a nunber of
enpirical equations and data
from MIlligan et al. (1983).
This includes an evaluation of

a nunber of the above enpirica
equations in terms  of t he
avai lability (and quality) of
the data set. This data set is
still wundergoing analysis as to
the value of the potentia
yi el ds provi ded, prior to
di stribution.

Fundi ng_Sour ce: IDFGw th

Val | op- Br eaux



Cascade Reservoir

Dissolved Oxygen
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Depth (M)

Figure 12. Temporal changes 1in dissolved oxygen in Cascade
Reservoir.
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INTENSIVE EVALUATION OF CHINOOK
AND STEELHEAD SMOLT PRODUCTION

ockhart

Russell B. Kiefer Jerold N. L
, : . , . Fish Tech

S Fish R

The objectives of this project Wl d/natural spring chinook
are to: 1) deternine the nunber smolts for both study areas
of chinook and steel head adults arrived at Lower Ganite Dam
needed to optinm ze snol t significantly later than the
roduction; and 2) develop majority of all chinook snolts
abitat nmitigation accounting (predom nately hatchery fish).
t echni ques based on increases Flow augnmentation decisions
in smolts. Two | ocations are should take into consideration
being intensively studied to t hat wi | d/ nat ur al spring
meet t hese obj ecti ves. chinook snolts arrive |ater at
Information from this research Lover Granite Dam than the nore
will be applied to parr nunerous hatchery snolts. The
monitoring streans statewide to natural steelhead from both
devel op escapenent objectives study areas arrived at Lower
and determine success of Granite damduring the |atter
habi t at enhancenment projects. part of t he peak of

w | d/natural steel head snolt
Mean parr-to-smolt  survival run at Lower Ganite Dam All
rates to  Lower Granite peaks in arrival —at Lower
Reservoir Pool for 1988-91 were Granite Dam corresponded with

9% for age O chinook from both increases in flows.
study areas, and 14%to 28% for

age 2+ and older juvenile A higher percentage of both age
steel head from Upper Sal non 0 chinook and age 2+ and ol der
Ri ver and Cr ooEed Ri ver, steel head sunmmer parr emgrate
respectivel y. in the fall from Upper Sal non
River (the higher elevation
Estimates of snmolt survival stream)  than from Crooked
from the study areas to Lower River. Mean estimat ed
Qanite Reservoir Pool based on percentages of the summer parr
PIT tag detections for run populations emgrating in the
year s 1988-91 wer e fall were 62% and 24% for age O
approximately 40% for age O chinook, and 58% and 19% for
chinook from bot h study areas age 2+ and ol der steelhead from
and ranged from 35% to 64% for the USR and CR, respectively.
age 2+ and ol der steel head fron _ _ _
Upper Sal mon River and C ooked In all em gration periods
Ri ver, respectively. noni tored, both chinook and

st eel head appeared to key in on
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the same stimuli for emigration, Administration habitat
with sharp drops in water improvement funds reared high

temperature and new moon densities of chinook parr. This
periods being the major stimuli strategy was recommended for
in the fall; and storm events rehabilitation of other streams
being the major stimulus in the degraded by dredge mining.
spring.

Fundi ng Source: Bonneville
Off-channel ponds connected to Power Adm nistration
CR with Bonneville Power

% Deteoted

-3
BSnake River Dralnage
All Haztchery and Naturasl
4 — f—
Upper Salmon River
Natural
3 — —
~\
/ \ Crooked River

Natural

aq/1 4/16 q4/29 5/13 6/27 6/10 e/24 7/8

Date

Figure 13. Comparisons of wild/natural spring chinook smolt
arrival timing at LGR Dam as compared to all hatchery
and wild/natural smolt.
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SOCKEYE SALMON RECOVERY
OTOLITH MICROCHEMISTRY

Deborah Myers
hnician

Nunmbers of anadronpbus sockeye
salnmon returning to Stanley
Basin Lakes have declined to
extrenely low levels in recent
years. The remaining Redfish
Lake popul ati on has been |isted
as endanger ed. Despite the
decline of anadronmous fish,
Alturas and Redfish Lakes stil
produce outm grants that act as
"smolts". It 1s possible that
kokanee or a residual form of
the sockeye nmay produce snolts,
but no way was a di stingui shing
returning adults lineage
avai |l abl e.

A new technique of otolith
m crochem stry was used to
determine the parental origin
of snol ts | eavi ng and
anadronous adults returning to
Stanl e Basin | akes. The
initial work was to determ ne
whet her the techni que devel oped
wi th anadronous brown trout and
rai nbow trout, would work with
sockeye and kokanee.
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W have wused an electron
m croprobe at Oregon State
University to neasure the
strontium and cal ci um cont ent
in the core of otoliths
(earbone) from known kokanee
and sockeye. W have found
high levels of strontium in
fish from anadronous parents,
but not in fish from resident
parents. We have also found a
difference in their chemcals
bet ween fish from Al turas and

Redfi sh Lakes. The et hod
di stingui shed the origin of the
four adults that returned to
Red Fish Lake in 1991. The one
ferale and two nmales had
anadronmous parents. The other
mal e probably had anadronous
parents. Prelimnary analysis
show at least one-third of 1991
outmagrant snolts from Redfish
Lake had anadronous parents.
these are the progeny of the
Hggg known natural spawners in

Funding Source: Bonneville

Power Administration
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IDAHO SOCKEYE SALMON RESEARCH
AND RECOVERY PROJECT

A captive Dbroodstock program
for sockeye salnmon from the
St anl ey Basi n, | daho was
initiated in My 1991 by I|DFG
and the Shoshone-Bannock Tri bes
t hrough fundi ng by Bonneville
Power Adm ni stration. The
anadrormous form of Oncorhynchus
nerka (sockeye salnon) from
Redfish Lake was |isted as
endangered under the Endangered
Species  Act (ESA) by the
Nati onal Marine Fishery Service
in Decenber, 1991 and a
recovery pl an whi ch w | |
utilize the captive broodstock
is expected soon.

Broodst ock sources for t he
Stanley Basin anadromous O
nerka captive rearing program
i ncl ude outm grants from
Redfi sh Lake and Al turus Lake
and adul t sockeye whi ch
returned to Redfish Lake in
1991. The goal of the program
is to return F  generation
resnmolts of the anadronous
ormto these and ot her basin
| akes whi ch hi storically
contai ned sockeye salnon. A
portion of the outmgrants were
trapped in 1991 and 1992, and
converted onto a comrerci al
sem noi st ration. Current
i nventories include 994 Redfi sh
and 222 Al turus Lake
out m grants. Growt h and
survi val has been excell ent and

30

Keith A. Johnson
' sh h st

spawning is expected in 1992-
94. The BY91 sockeye eggs from
the single female and three
mal es were divided between the
facility at Eagle (IDFG and
NMFS Laboratory at Montlake in
Seattle. Each site has about
935 fish. MIt from the three
mal e sockeye in 1991 was
cryopreserved and will be used
in the captive broodstock
program to enhance genetic
di versity and known anadrony.

The main issue of the captive
br oodst ock pr ogram IS to
enhance the anadronous form of
O. ner ka. Stock separation
techniques are being researched
using protein electrophoresis
by NMFS, DNA fingerprinting by
U and WBU, and m crochem cal
analysis of the otoliths by
| DFG of outm grants, returning
anadronmous adults, and resident
0. nerka from Redfish and

Alturus Lakes. The goal of
this work is to be able to
i dentify each individual prior

to spawni ng to mnimze
crossing the anadronmous wth
the resident form

Areas of additional research
and evaluation for a successful
recovery program i ncl ude

determ nati on of
and tinme of
residualization,

opti mum size
release to reduce
el evating | ake



productivity

thorough
fertilization, and

eval uatin

the condition of nat ur a
spawni ng areas.

These efforts to restore
Stanley Basin sockeye are
designed to preserve this

uni que stock. The captive
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br oodst ock program nmay provide
a neans to bridge the period
until the downstream m gration
nortality issues are resol ved.

Fundi ng Sour ce: Bonnevill e

Power Adm ni stration



Eric Leitzinger
Senior Fisheries Research Biologist
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IDAHO SUPPLEMENTATION STUDIES

Ed Bowle

Kurtis Plaster
Senior Fisheries Technician

Principal Fisheries Research Biologist

The proj ect

began in Decenber
1989 with funding fromthe B o

nnewvi il | e Power
Adm ni stration. The goal of
the research is to determne if
hat chery chinook salnon can
increase naturally reproducing
popul ati ons of spring and
summer chinook salnmon and to
eval uate genetic and ecol ogica

i npacts that hatchery sal non
may have on existing natural
popul ati ons.

Thirty-one t r eat nent and
control streans in the Sal non

Ri ver and Cl earwater Ri ver
systens have been sel ected for

st udy. There are ei ght
treatnent and eight control
streans in the Salnon River

drai nage, and twelve treatnent
and three control streams in
the C earwater River drainage.

Suppl enentation with parr, fall

presnolt, and snolt |ife stages
wi | be eval uat ed. These
releases will be primarily off-
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site at multiple release points
di stri buted t hr oughout t he
t r eat ment stream Pot ent i al
risks have been mnimzed by
focusing the study 1in areas
wi th ongoing hatchery prograns
and limting "wld" production
areas to control streans only.

| npl enentation began in 1991
with the collection of adult
salnon at the hatchery weirs

for supplenentation broodstock
and the collection of baseline
juvenile chi nook popul ation
estimates and redd counts.

Chi nook and steel head baseline
popul ati on estimat es wer e
conpl et ed for al streans
sanpled by the Departnent and
the Shoshone-Bannock tri bes.
The chinook popul ations were
quite low, however, there were
several surprises. Cear Creek
(of the Mddle Fork of the
Cl earwater R ver near Kooskia,
| daho) had one of the highest
chi nook estinmates of any stream



(25,311 parr, 90% C. 1.
assunmed there was not

chi nook production

was

Cl ear

Creek). Parr were also found in
upper White Sand Creek (above

Big Flat Creek). These fish
were nost likely offspring from
returning adults that resulted

fromfry rel eases
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into this area in the late
1980s. The North Fork Sal non
River also had nore juvenile
chi nook than expected (8, 723).

Fundi ng Source: Bonneville
Power Adm ni strati on



STEELHEAD SUPPLEMENTATION STUDIES
IN IDAHO RIVERS

The goal of this research is to
establish a method for choosin
a stock of steelhead that wi
be successful in establishing a
viable self-sustaining
population. To accomplish this
we will evaluate whether
supplementation of steelhead in
the Clearwater and Salmon rivers
can be done without

adverse effects on the abundance
and productivity of the natural
stocks.

The draft experimental design
was completed by July 1, 1992
and classifies streams as wild,

restoration, and natural areas.
Wild = rivers are managed
exclusively  for  native ish

production and are identified in
the Idaho Anadromous Fish
Management Plan. Restoration
rivers are those rivers where the
native stock has become extinct
or reduced to very low
abundances and the genetic risk
of introducing other stocks of

steelhead is low. These are
the areas safe = for
supplementation experiments.

Natural rivers are those areas
where a viable but depressed
stock of native or naturalized
steelhead persists and genetic
risk is high introductions.

In wild (e.g. Selway drainage)
and augmentation rivers (e.g.

Alan Byrne
Fishery Research Biologist

SRS RS SRss

John's Creek, South Fork
Clearwater River) we plan to
gather life history information
and develop adult-to-adult
survival estimates for baseline
information to evaluate the
success or failure of those

programs. Short-term behavioral
studies are proposed in
artificial stream channels to
gain insight on competitive
interactions between native and
hatcher%f.flslh. Because of the

ia

poten risks and

uncertainties associated with
supplementation, stocking in
areas is not anticipated until
these initial assessments are
completed.

To  protect native  stocks,
experiments using hatchery

reared fish will be in restoration
rivers only. In the restoration
rivers (e.%. upper Salmon River)
we plan to introduce fish from
different brood sources
document: (1) survival from egg-
to-smolt; (2) smolt survival to
Lower Granite Dam; (3) survival

from smoltto-adult; and (4)
compare the o
reproductive ability of

returning spawners to produce
progeny.

Fundi ng Source:
Power Admi ni stration

Bonnevil |l e



CREEL CENSUS SYSTEM

N

The Creel
conput er

Census System is a
program whi ch provides
for the entry of data and the
calculation of angler effort,
catch rate, harvest, and yield
estimtes based on that data.
It is designed to be used on an

IBM conpatible PC. A creel
survey definition may be
entered and stored in a
dat abase file, as well as both
i nst ant aneous counts of boat,
bank, tube, and ice anglers and
angl er interviews of tackle
used, hours fished and nunber
and species of fish caught.
Either wuniform or nonuniform

sanpling may be used and boats
may be counted or anglers in

boats. Length, weight, species,
t ag nunber, and fin clip
information for each fish nay

also be entered and stored. The
calculation of estimated angler
effort may be done based on the
I nst ant aneous count data and the
aver age nunber of hour s
available for fishing in each
day. Estimated overall ~catch
rates and for up to eight fish
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Thomés J. MéArthur
Staff Biologist

e

speci es may be cal cul ated based
on the angler interview data of
the nunber of anglers and the
hours fished. Estimated overall
harvest and for wup to eight
fish species may be

cal cul at ed based on t he

calcul ated estinated effort and

catch rat es. Al l t hese
calculations nay be done on
records restricted to a certain
criterion, such as counts and
interviews done between certain
dates. Estimated overall vyield
and for up to eight fish
species may be cal cul ated based
on average weight per fish from
the Il ength and wei ght data and

t he cal cul at ed esti mat ed
har vest . The distribution of
tags and fin clips per fish

speci es may be cal cul ated based
on the tag and fin clip data.
An allonmetric growth equation
for up to eight fish species
may be cal cul ated based on the
| ength and wei ght dat a.

Funding Source: IDFG with

Wallop-Breaux



